Fault fracture zone due to the loose and broken surrounding rock of roadway, tectonic stress, the surrounding rock deformation is hard to control, has been one of the difficulties in roadway support technology research. This paper aim at Xingcun coal mine-1196m level roadway through extra large fault fracture zone, large deformation of surrounding rock and failure supporting project, can′t ensure the overall stability of the roadway, put forward the "Bolt-mesh-spurting + prestressed hollow grouting anchor" combination support, effectively control the surrounding rock deformation in the test section of roadway, successfully resolved the problem of long-term stability of the surrounding rock in the fracture zone.
Introduction
Fault fracture zone are two plate of fault relative slip and make the both sides rock wrong extrusion, forming a rock fracture zone of long strip and with the direction of fault plane. Fault fracture zone stress distribution is more complex, easy to form the high concentration area. Surrounding rock is very fragmented and caving extremely easily, and prone to occur rib spalling and roof fall accidents in the process of roadway excavation [1~3] .
Bolt support can improve the stress state of surrounding rock mass, and enhance the rock mass strength and play its bearing capacity of surrounding rock, but in the fractured rock mass of joints and fissures of extraordinary development, roadway surrounding rock can be less anchorage sex, and allowed to control time is very short [4] ; And merely passive support can′t control the plastic zone of surrounding rock to deep extension, the actual bearing capacity of the support is quite poor, need to be repaired for many times, and the supporting cost is waste seriously. It is difficult to control the large deformation of roadway surrounding rock in the fault fracture zone [5] .
At present, the technology of the grouting reinforce surrounding rock roadway with more and more widely applied in underground engineering. Grouting reinforcement is the main reinforcement methods of underground broken and soft of surrounding rock roadway [6] .This paper aims at -1196m level development roadway of Xingcun coal mine, which used the "Bolt-mesh-spurting + U-shaped steel retractable metal stents" supporting programs. It was difficult to meet the long-term stability of roadway support requirements. According to the test section of roadway engineering geological conditions and rock mass conditions, based on the drawing on the original support program fails, the "Bolt-mesh-spurting + prestressed hollow grouting anchor cable" combined support technology succeeded in the test section of roadway, achieving effective control of roadway surrounding rock deformation in fault fracture zone, successfully solved the problem of the roadway excavation safety.
Engineering situation
Xingcun coal mine is located in the east of Yanzhou (Fig.1 is 3 -coal seam mining area plan). West wing return-air roadway, material haulage roadway and coal haulage roadway will through the F50 fault fracture zone area, the true thickness of the fault fracture zone is about 250~300m, the total length of three types roadway through the fault will reach 1000m( Fig.2 is F50 fault profile sketch). The maximum horizontal principal stress level (50~68 MPa) is greater than the vertical stress (31.3~31.6 MPa), the maximum principal stress direction is south east-northwest, as a whole, gravity stress and tectonic stress levels of the roadway suffered are relatively high. of rock mass, so as to maintain the stability of rock mass, and grouting reinforcing the surrounding rock, which provides a reliable foundation for efforts on bolts and cables [7] , and avoid further loose of surrounding rock deformation. By grouting reinforcement, on the one hand, the loose and broken surrounding rock will be cemented into a whole, achieving common loading affect with surrounding rock, cooperate with spray the anchor net supporting, which can form an effective combination of multi-arch [8] , improve the bearing capacity and the integrity of the supporting structure, and make the bolts and anchor cables in anchored rock mass convert to full length anchorage. On the other hand, grouting fault fracture zone within a large amount of water flowing fractured channels, effectively preventing expansion and mud phenomenon of surrounding rock encounter water, and thus ensure the long-term stability of roadway surrounding rock and supporting structure. Combined with bolts, give full play to its anchorage effect, and thus effectively control the large deformation of roadway surrounding rock.
(2)The monitoring analysis of roadway control effect shows that: According to Xingcun coal mine roadway through extra large fault fracture zone, the proposed "bolt-mesh-spurting + prestressed hollow grouting anchor cable" combined support system, obviously improve the stress of roadway rock and the whole carrying capacity, and effectively control the deformation of roadway surrounding rock. It ensure the roadway long-term stability and security, and the supporting effect is remarkable.
